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= (54) Tide: LUBRICATING OIL COMPOSITION AND INTERNAL COMBUSTION ENGINE OIL 

S (54) %wo%ft: a»ia«jaafccfet;w««iaffla»a 

(57) Abstract: The invention aims at providing a lubricating oil composition which exhibits excellent low- temperature viscosity 
characteristics when used as automobile or industrial engine oil, gear oil, shock absorber oil, hydraulic oil, or the like, and an internal 
00 combustion engine oil comprising the composition. The lubricating oil composition comprises a lube base oil (A) which exhibits a 
O kinematic viscosity of 1 to 50mm 2 /s at 100°C and a viscosity index of 80 or above, an ethylene/propylene copolymer (B) having the 
^Tj following characteristics (B 1) to (B4), and, if necessary, a pour-point depressant (C): (B 1) the ethylene content lies within the range 
3 of 30 to 75 % by weight, (B2) the limiting viscosity [ 7? ] lies within the range of 1.3 to 2.0dl/g, (B3) the Mw/Mn ratio is 2.4 or below, 
^ and (B4) the melting point is 30°C or below as determined by DSC. 
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^ mmUMAWt. 1 0 0°ClCfcMt*SIJ*6S^1 -5 0mm2/sT?. frOttdUMkA* 8 0 Ja±0)S7»»S«fl (A) 
Q TIE (B1) ~ (B4) a>*$14$*Tf &x^u> - -Jn tfU>#S£{* (B) &®lcfti:T3£i!]/£i(§T£fl (C) 

tfrt>tjiZ> 0 (B 1 ) X^U>^**<3 0-7 5S*%0)ffiffllrfcS (B2) ffiEttfi [ 7? ] t< 1 .3-2.0d I / 
j> gCDSSffllCfc* (B3) Mw/MnA<2.4UlTt?fcS (B4) D S CtISlfcBW3 0°CJslT"Cfe'5o 
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fcfe, m3fcfrbm!$®i&Mk LTJ£<^JE£;ft~CV^;//w- ~f— (i) XrJ ^ 
\Z.^"0 s iflV—-?- (ii) *fcfi (iii) 5 ft ift J^^^tM £ tbfc 

*&wte. umMm - mmm^v^m. *Hr-»u ->ay^r 
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•S o 

**HlC#6i»»ft**il (AA) tt, 1 0 0«Cfc*5tt5»*li*3ftSl'-5 0 
mm 2 /s T% M^fi55 8 0«±©i?tiSi (A) 8 0 — 9 9 fi*% 
5 fc, TIB (Bl) ~ (B4) <DWfe&*i-rZ>^'?l'> ' t:°l/^*S^fr 
(B) 1-2 0lt%i^tt5^Sr#ti UT^S ; 
(Bl) ^^-1/^4^ 3 0~ 7 5M*%<^f5ffl{-fc^ 
(B 2) mm%$g. [tj] #1. 3~2. 0 d 1 /g<Df£IStc£>S 
(B3) Mw/Mn^2.4^Ttfc5 
10 (B4) DSCT*$U^Ufc§*^3 0°C^TT^^ o 

#3§ejK:#.SP»MJ&^ (AA) te. HfllBPmttS^J (A) TIE (A 

i) ~ (A3) <DW&&^%M.mmx*frZfr*t-fetfVa-*i'7^^x*& 

(Al) ^W58 0j^±tfc5 
15 (A 2) t^fP^7K^^9 0^*%^-h-efe5 
(A3) J$£H#a s 0. 0 3lI%^Ttfc5o 

*^ejlC#£P^M^ (BB) te, lOO c CI3lt5iWi~5 0 
mmVs t?, ^o^^m^8 0 £A JKDPfiHftS^J (A) £92-99.85 

TIB (Bl) ~ (B4) (Dtf^nxfuy^ofvy*! 
20 l^ft (B) £0. l~5lt%^ %lW}&&TM (C) £0. 0 5~3li%i: 

(Bl) 0 — 7 5a*%tf>gSHi£fc5- £ 

(B 2) @PS^ Cn] 3*1. 3 — 2. Od 1 / g cD^ffl^fc £ r £ 

(B3) Mw/Mn^2.4^Ttfc?)^i 
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(B 4) D S C-?S!Jj£Lfcl»j£tf s 3 0°CUTX~hZ>Zb 

«TIB«tt/iSI*T»J (c) DSCTya)6ifc»A#-i 3°C 

*mm-&z>mmmm.j&m (aa) h\ it^ii (a) 

10 ni^uyftl^ (B) b*¥?'$tb U flit^l&Efc^ (BB) 

ptti^j (a) ^^i^ • (B) b. ffiWi&feTM 

(C) £ UTi/^o 

(«»»«IJ (A) ) 

15 *&wx~mmistiz>mftmm#\ (a) tLt^ mmm. &£T$tfv - <*- 

1 |:|-^w/(^I$ti5IiiSIJ©ttt^*t, 
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* 1 





mm 






fifcj£#*3 
(fi*%) 


(i)*4 




80~120 


<90 


>0. 03 


(ii) 




80~120 


^90 


^0. 03 


(iii) 




2:120 


2:90 


•^0. 03 


(iv) 




(v) 





*1:ASTM D445 (JIS K2283) m2pCrS)J^ 
*2 : ASTM D3238 izm^XWlfe 
*3:ASTM D4294 (JIS K2541) KJpCtlllS 

*4 • &mmfc*m&& 9 0 **TJ*O««^0.0 3 (**%) * 



4%) ^jgx.2.i£#)?ft^^'-7 e (i)^^*^^° 

-e*>«^A—^ (i) (iv) #ff*L<* *> 1 0 0^}^^ 

15 !)a-tW^«t<, mMOfcl^iR-e&S^'-^ (ii) 

?f }V ~-7 (iii) ^JR-r-Sttfe^^fctt^*-^ (iv) tltS^Da-tV 

20 **WTftt. i?l»Si (A) ^UTTIB (Al) ~ (A3) <D^^i~ 
TIB (Al) ~ (A3) ©4mfc*^5tt*tt#*N I1 #* l ' v,k - 
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(Al) 8 0^_b 

(A 2) fi&SFP^fcTk*^^ 9 0^*%^_t 

(A3) J|f^o.0 3lt%^T 

5 l&mmm : ASTM D445 (JIS K2283) icmCXM^ 
fflfamk*.m& : ASTM D3238 
mikft : ASTM D4294 (JIS K2541) fcfpCTfcll^ 

(xf •7"nt>y*t^ (b) ) 

r©i5^xf i/y -^nfyy*!^ (B) tt, TIB (Bl) N (B 
2) , (B3) *5j;T* (B4) ^#tt^^b-CVN^ 0 
20 (B 1) rc^l/^-g"* ; 

^f-Uls • t:°l/^*m^ (B) (^ni^-W^ft^x iit30~75l 
^K(i4 0~6 0fi%, #l£0£L< «4 2~5 2fi»%fcft>5. 
ifvy.^Pifi/y*!^ (B) (D^f-isfS&fc. mft^&Vr'^^ 
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m^u^ • (B) (O^^l^^a^JifBfEfflrt^&S £ 

(B 2) Ctj] (dl/g) ; 

5 xfWV • :/n t'WV^fi-g-ft: (B) W\ ^PS^ [77] ^1.3~2.0d 
^Kttl.4~1.9dl/g, #^2?* Kftl.5-l.8dl 

10 mm^m Ctj] ^JifBtSBrtKlfcS^W^ • fcrw^S^fr (B) £ 

15 (B 3) ; 

/Mn (Mw:S*¥^I^^*s Mn : £fe¥^5H^ft) ^2.4^T> b 
< ft 1 ~ 2. 2 <£>fSfflt£fc5o 

l/y-^Dt°l/y*l^ (B) <Z)Mw/MiU^ gpc (y/w-s— 5: 
20 x-S/ 3 y : !'D-7b^7 7) t/Vf^^OO^y^i^ 140 

(B4) Sfe£ (Tm) ; 
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i/y -^ntvy*!^ (B) ©Jtt£W\ **=gjfe2t§i*&*tt (D S 
C) &JBlN-C«d££*L5o ^Wtl^W 5 m g S:T;V5/^K:|gftT 2 0 

5 spu -4 o'C-cssHsMSLfcgL 1 o v^t'#i&t5iio»ftI^b^ 
M^t*^^ • t^^s^-fr (b) ^»^ci^t^j (o boms. 

ftmoU&X'. «J^&T#J (O <DM& (-5~+10°C) HtSSD^UI/ 

io tcs^-efcSo 

(W$£T /i- 5: = * j»Jr**s\tekW) *3 «fc fc te-f Wb^ ^" ^t£<fb^ £ 

^ilWO 0 0/3 4 4 2 0f-^y7V5/ b ^IBife $ *bTV^ 0 
(OT);&|S$T#J (C) ) 

^^w^^ti. ^mm^x'T^mz^-i-z 

£©*5fctt»jfcl*T*!l (C) i-±, TIB (CI) 0#t££^-r5^;Wl£ 
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(ci) rnm&toTm (c) 

^tt^l^T^J (c) <DM&te. -13°C^T, ^K«-I5t, 
£f £L< t±- 1 7t^TT-&5„ 
5 «E»£teT*!l (c) ©JBufeMu JblB^w- ^pifvy*!^ (B) tf> 

_hl5^«l^!^T^J (C) feZbiZ, TIB (C2) O^'teST^S - t 2>S0£ 

(C2) mw}M.mrm co cd^a : 

10 Mw) ; 

mm&mTM (c) (DMM^^mn. 20,000-400,000, & 

£U< J* 30, 000 — 300,000, XV &•£ b<« 40, 000 — 200, 
0 0 0 <£$&|S&£&5o 

i»«T$iJ (c) ©ITO^ittGPC (y;^5x-^ 3 y^n 
(pmam^ (AA) ) 

*&w\z.&z>mmmmj&m (a a) _hiBn«tt£M (a) t±^&=^f-^ 

y.T'ctfi/y*!^ (B) »*&Jft£#J (A) ^80-991 

0£L<te8 5-9 5fift%, xfl/y • (B) & 

20 1 -2 0 11%, $f^L< (£5 — 1 5fi*%^#J^-C^^*UTVNS 0 iiT? 
(A) t (B) CO-^fHSl 0 0li%tfc5„ 
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mmmmmm (a) ^(Dmmmmu^^^m^-vxh^o *i±mt*mm& 
m (a a) iz.n£t>K!&m^£ ?)«t5j;p^ft«T^j> mtmitftL 

5 -fZ^ktfXZZo 

(BB) ) 

*mm\z.& zmmmmj&m (bb) ±.i5iim»^J (a) t, 

^y.^Pt t ^y*i^ (b) ±mffiW)&&TM (c) bfrbteV. m 

mMMM (A) ^9 2-9 9.8 5 * b<«95~99.7 

10 H^$f^U<«9 7-9 9. 511%, ol^U^' /ntf^*t^ (B) 
^o.l~5 fi*%x £ U < 0 . 2 ~ 3 S*%s Si-^f* b < fc£ 0 . 4 ~ 2 
fi*%, ^Kl^&T^J (C) ^o.O 5~3fi*%, ^KliO.1-21 

*%, £ fe^^ 1 ^ u< teo. i ~ i mM%<Dm&xs^£inx^z>o 

(A) t (B) £ (C) ^H-itl 0 0ff%Tfe5o 

15 iiiiii^^ (aa) fcM&btLzmmm&MnmmMmj&yo (a a) 

itliliii^otil^ottiV^, _h|B (Al) ~ (A3) 

£ (A) • ^vtfu^&M&fc (B) £ftElfr 

^PTFSiJ (O (BB) te. m.mfc&V£fr'b£<i&u 

*mw<Dmmmmf$.Mte, ±.mmmmmm (a) ^xfvy.7-nkv 

(B) , ^S^C-C»^^TU (C) ^b^^.'b^T'fc^^, 
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15 (W3K*fe) 

*»BR:**i»fta*« C A A) *5£tf (bb) tt, 
iim?fiS^J (a) (c^^ i/y • trw^fi-S'tt (B) % ^Sl^tttt 

20 (BB) W\ (AA) ^^tt^l^T^J (O 

ttfejft* (A A) |CjO*.fe*t«fHttt»lltt* (A A) *(DMm 

mmm (a) £iiacT*fco-c%m&o-c i kj;v^s N ±^ (ad ~ (A3) <d 
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5 HJM 

u^^M ; 

B#«^ LA500 M4»M*Ril£§m£rffiv\ ^-/i^ P/w^-t?^^:/ 
io fy-d6i©?i« (t^ F nMy^y/^y^y- d 6 = 3 / 1 

~4/l (flcifUJfc) ) *K 12 0t> ^184 5° ^/W^lfeOagU 

1 3 5^C, V l"? "ClBOSUfc. 

15 Mw/Mn ; 

GPC (^W^^x->3y^n-7b^77^-) £rffiV^ t/vh^^n 

d^^^JSt-c, 1 4 o°c-eafl^bfc„ 

1 0 Ottroi^g (K.V.) ; 

ASTM D 445 icS-J^TiffljeSrfTofco #^»J-T?tefW*S © K.V.a* 
20 llmm 2 /s^£5J:5tiitfc. 

Mini-Rotary Viscometer (MRV) ; 

ASTM D 3829, D4684 M^<5V>T- 3 5 'CcaflS&fTo fc„ MRV te^-T 
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Cold Cranking Simulator (CCS) ; 

ASTM D 2602 dS^^T- 2 5 °C&£Xf- 3 CC-^illJtSrfTofco CCS 

5 Shear Stability Index (SSI) ; 

ASTM D 3945 mK<5V^SJj£&fTo*: 0 SSI i«f Jft4"©*l^M^ 

(fi^J 1 ~ 4 ) 

f' — ^f-^ 1 V iy > 8 . 0 mm ol/l HfliLfcxf ;l/7;V?^ 

pA-fe*^* o y K (A 1 (C 2 H 5 ) 15 • C 1 1JB ) <D~.*^>mWl%: 5 0 0m 
l/h©*-C5S«ft«)^lNflW^*&U^. IfciliLTO. 8mmo 1/1 
(JlfiSLfcVO (OC 2 H 5 ) C 1 2 O^^ft y^l: 5 0 0m 1 / h ©it\ 
15 ^^t y ^ 5 0 0ml / h ©fCi^iuM tfc, — #fi£*S-h*HSa> > £ 

y l/Jftg^m^^X^U^* 18 0 1 /h(D#-e N t°l/^<Sr 1 2 
0 1 /htf>;i;-e, 7km&l. 5 — 5. 5 1 /h©ttft|&Ufco *fi-£KJ&te> 

20 "CfTofco 

#^tLfc 0 *ht?i»ku*iIIic, ^t©^/wn^ 

ALT, i/y • yntfv'y#lM?r«fai*-ffct, l 3 0 < Ct?2 4^m 
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m 2 



























ci/h) 


180 


180 


180 


180 




(1/h) 


120 


120 


120 


120 




d/h) 


5.5 


3.5 


2.0 


1.5 


tfy^-tfeR 














(wt%) 


49 


49 


50 


j 51 




(di/g) 


1.20 


1.45 


1.84 


2. 18 


Mw/Mn 




2.0 


1.9 


2.0 


2. 1 




CC) 


<-40 * 


<-40 


<-40 


<-40 



* : - 4 0 o C^JL«^^^$tL^V^ o 

m^m 5 ) 



y^f/W7/>^!>A0 1 . Ommo 1 /m 1 ^-^^V^^l . 0 m 1 SrH^f 
7^7^y^7/VtP7x=;W) #I/-h^Btft*0. 0 2mM, [i^^ 
^ >-v^ ay K* 0 . 0 0 0 5 mm o 1 <D#-C^tf h/^^^&W 3 m 1 £r x 
15 — y%frm.7 0°Cfc:ftS«i: 5 K:i&^fi®JU ^ojE^^ 6 k g £ 5 lege 
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^tfl^^l 3 0^, 1 3B#Fls 6 0 0torr T«UT3 1g©xf 1/ 
*%, [77] lil.60dl/g, Mw/Mnft 2.1, iftjfett — 4 0 °C*^I 

5 (-4 o w±s-M^«!S£tLftv^ -t?*>ofc„ 

(^IJfefcl 1 ) 

Itlili (A) (^< — tVX, ffr— ^-(iOK^HHSftS 1 0 
0 4.60 mm 2 / s % 114, ISft^-fb**^^ 9 9 

^*%. 0 . 001 mA%&T<D&yd?to 120^- h ^a- 

10 ESSO *t») 1:8 7.8 511%, £ Utl^fl 2 "C# fe tilt 

x-*f-\/^ • Vf U^&M&fc (B) <gr0.8 5M4%. ^Sl^^T^J (C) 

lz 20003c cm*. /^y/-/W±i) iii. omm%m^x s mmm^m 
15 mmm2) 

to 

(HJfe0fl 3 ) 

20 tt«*&»[Ri±»l (B) fcUTl^Wstfttbiafcaf 
•To 
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m 3 









— i — * r - f-w— 1 

3 


m& vtcxfw- r v t* w&m&fc (b) 








ib-8- («*%) 










87. 85 


87. 94 


88. 00 


xfW -7'nt' vy&m-a-ifc (B) *1 


0. 85 


0. 76 


0. 70 


m«i&&TM(C) Vltr-T 146 *2 


0. 30 


0. 30 


0. 30 


»«^»#J (LZ 20003C) 


11.00 


11.00 


11.00 


*1 ifl/i"7* nt* ^S^ft (B) © [ tj 3 (dl/g) 


1.45 


1.60 


1.84 


*2^^T*«<C)©liM£ CO 


-19.0 


-19.0 


-19.0 


*2 affl&^ftT^ (C) ©SS¥*&#^* (Mw) 


56100 


56100 


56100 










tttt* ©100*0 (mm 2 /s) 


11.02 


10. 96 


11.00 


CCSfi*@-25t (mPa-s) 


3, 090 


3, 050 


3, 010 


CCS*fe^@-30°C (mPa-s) 


6, 200 


6, 120 . 


6, 060 


MR3fe* ©-35^ (raPa-s) 


32, 500 


29, 600 


30, 650 


SSI 


41 


44 


46 



@ xxxt; it xxx'C K *3 ft 5 $iJ & tf-To KT^Co 



(Xtt«l4) 

5 Ifili (A) (^<— *») i:tt 4 |2;Wl2 0^-F7/v (IMS. 
ESSO «b£l) ^8 7. 3 711%, »Affiftft_h*!| (B) £ Utl^W 2 T?» 
kfrfc^^l^ • T'n 0. 8 3lt% flGtt£l$TS!l (C) 

LZ20003C mm, as^d *s—A'tkM) &n. 5fi4%/8v^-c, 
mmm 5 ) 

tt&jftl 2 b^/l- (IftSI, ESSO tfcfi) =1:8 7.4 6fi%fflV\ 
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tt£*fSfcft-fc.#J (b) t uti^J 5 -e#fetbfc^^wv • -?xi tfi/v^a^ 

(^Jfe^iJ 6 ) 

t»$Jl 2 0^a-h7^ ESSO *±M) £87.5 2lt%fflV>, 

5 ^mfimfa-tM (b) i: b-cm^J3-e#feH7c^^i/^ • 

(UUk^l 7 ) 

^Hj^^T^J (C) J:Lt7^/v-7"13 6 (ffiflL H£NfcJ&*±ig) 

10 (MMm 8 ) 

5^«^J6^i5 tmmzft^fr 0 ^$r*4(-^i- 0 
(^»J9) 

15 5^{*mS#!l6 tmmz-ft^fro ®5%z&m4K7f:-i- 0 
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